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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink jet recording 
head which can discharge 'large drops' of a required size 
from the same nozzle while avoiding a head size increase 
and a cost increase, and can enhance the efficiency for 
discharging ink drops per unit area by realizing a 'nozzle 
density increase'. 

SOLUTION: The ink jet recording head is provided with 
nozzles 13, pressure chambers 14 which communicate with 
nozzles 13, a diaphragm 41 which forms a part of wall faces 
of the pressure chambers 14, and piezoelectric actuators 16i» 
joined to the diaphragm 41 correspondingly to pressure 
chambers 14. A pressure wave is generated into the ink 
filled in the pressure chambers 14 when a vibration element 
comprising the diaphragm 41 and the piezoelectric actuators 
16 is deformed, whereby ink drops are discharged from 
nozzles 13. An acoustic capacity of the vibration element is 
set to be not smaller than 2.0x10-20 [m5/N] in the ink jet 
recording head. 
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^H^igSRO'ttfitft?^**^, 2. Ox l0- 2O m B /Ni: l * 
9 fiStt. 6 0 0dpi aT<OteJ»te«IEiai=£-®* 1 5 

[0 0 3 4] 0>];tl4\ ffimr^^^.^— ?(Dm£ t p> 

tSfic„g2.0X10-=° tmVN] 
<a&#TTI4. 1 5p 1 £X±.0> r^jgj Srutaii-sr t 

tSSSco<2.0X10-=° [mVN] 
cO^^TT'14. 1 5p ia±© r^jjSj Srn±m-t-5rt 

*« r- # i- . tt mm m& & m z z. t a* x- # * a> o fc. 

[0 0 3 5] oSl *|gl^T-|4. JK!HlB»<0*8$fi 

c o&-2. ox io-=°ni s /NW±(c^ Lt:ti:J;*), «3iA 

[0 0 3 6] *?gn^<D4tt LlW .y HES'^v 

Kt*li. tf?©>®3fctf>^f^ffi<o.tER£5. 5x 10-V/Ni: 

5r2. 0 x 10- st, mVNW±coffi|cri5E-r S lit? r^cj,S|i!±: 50 
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SPSS c oCD_kPg£5. 5 X 10- 1E, m 5 /NlrK;Si-5 * t \Z <fc 
[0 0 3 7] 0iJ;il3\ ^flco>5. 5X10- ,9 m 6 /N05 

&® : TX'oi:ihmm&fT'z>tibz?>, 1 5 P 1 eajkd 

j®J (4P±ffiT-#fc^. 4p ItJITro r,H§j SrPiiUi-^ 
10 r k&XZ?j:fi"otc 0 Ztofg&frtb. 1 5 p 1 tl±c0^c 

|C(4. &MK$0y¥*$a c o&2. OX 10- 2O m s /NW±. 
JLo5. 5X l0- 19 m 6 /N«Tlw^-rsro*5^jg T -fo.5 tfft 

[0 0 3 8] &5iW<r>!ft-g. LK^5?i s> hEft^y 

20 iB5jSIE^iiB{iliKIE©SriS5jt-et5 t^p^b 

[0 0 3 9] *7t. flftffiy' X^t)»P> R±tB i--5-T > ^j®<73 
1 5 p 1 r & L 

v\ ico^-g-. mmm&l£&6 0 O d p i WTl:K^t 
S r t tf-si&h fe^3SSSrlSADT-# * t V ^ 

^m^^e>tb^ 0 1 5 p 1 a-ho^>^M<7?ptttj^F{cep 

*D^ix5IEibfl;JE&^l4. SfJlE£E*^coflE=B[SrilX^$-e- 
•5 * 16] S: EPAD L T -Y V ^ m & etffl ^ -fr -5 ^ 1«JE 

30 m/E^EPAD-t-5^2mff^{LXn-fe^i:Sr/>^< 

[0 0 4 0] j£vM4. *fIIEyX/M^bPtttS$ix.5-Y>-^ 
*«?*/JsWi#:a*S4 p 1 £TFT-fcS r. «t L.tM8MR 

^ tv^^)**5#e>4x-5. 4 p 1 UTV>* ^tfficDotm 

40 IEyX^rt(zSfFtEyX/K7y|^PSJ;t3 t'J^^SSrW-T 
otft'J^^ >• y- iiSWPitH ft ?tzih(OWi2m 

[0 04 1 ] 5l=ff * L < 14, M$zmt>mRUBzmT 9 
f-^x.—^ <nft w-ffi ftW iz *5 it577,'<? h jt /jj^c * as 

1 f^tS^^iv-S., &&WlzteilZ iTX'<* bit} f4. 
MV<m%(D¥-ffiBViiztirtZ& t t * *>&i ^ t 

mtr.wm%tz <o w±w t $imfr{xi-k\tx-$ . y X/u«fiiC(o 
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[0 0 4 2] B.t)M<v¥-ffi^rfe (*Pffi«) £ 

0. 09-0. 5mra 2 l:StL, SlMS&tfBEmT * 
^.x — ^cDlf:^3r3c*. 5~2 0 (imWl 5~4 0 

IC*SC*T. tgtb^<o : gp^ftcoar2.oxio- 2<> rnVNUA 
Jr, E.O5.5X10- 10 m s /NJ£Jl.Tl3^-rsr t^T't, 

[0043] isi&K*<a* : &$ftttE;&£<a* 

[0044] HWEffi*art-C*dfe-t-*EE*«E«>H 

mo< 2 . 5X1 0 _4 T cVc, [kg /m 4 ] 
^tit^ y hffift^y HI=rtft-t-5Stt3R<0ajE*jmiH 

[0 0 4 5] *MEffi2J*0>tt«rW. WfEJE^^<Df>^<!: 
ittJtEEEIlT * fai- * cDfEfbg|5<D*H> t O&g-mfi 

W P S (W-2 6) XUWp^ (W+2J) 

[0 04 6] BdilEEE^cOtS&W. iifJfEIE^cO 

0. 9 (W-2 5) SWpg (W-2 6) 

Lfc»fi"pfc. limbic** i: * c t &m 

[0 04 7 ] iffigE/ X/u/^bOtlU I >- * 6 0 

o d p i uT<omBMimr'&mmft±iz%w$i\.zz 

k It 4T- * L t \, -1 nm-S . SEISC-aSS £: ft <5 K v h <n » 
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Btrl5ff^Srtlr36*1-5JE^)jSOBW^T e *s 15^ 



[0 0 4 8] flniajEmr^^^^i— aui^ 

20 T?#5o 

[0 0 4 9] ^fc, *II2/XyW7!iW h y ^^.«|C2^7C 
[0 0 5 0] 6f*L<fi. JEmT^^^^.-^Tjs^E 

KIEFS' KS:l63R-C&*i:V^a***s»e>Jx6. 
y^-^-yft, ffiST^^^-ai— ^®tSc0rtSSC*3 
»t 9 fax-^ <75ti2F^lz tBRti C i *«"C 

[0 0 5 1 ] ^IgB^co.if * UW>^y'x nasi^y 

izKLxmmtem,%mm.fr-*iffikti:z<. os?, 
zmmkm t nsn(ow-mmz§im.x^ z <ox. m %-®<o 

EH^£E^^(Oigi«ltE?'JSra^ o Z. k frti < . flE^S 
£0&®f£E.W "ing t <c -5,. 

[0 0 5 2] Sfc. (}«ISE^<V^s. Wi«37»t, 
50 El7f fax-jr tE^S-ffittcOPfliwPJjEiR?!'^^/, 
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15 16 

T'#-5„ S^IlE = Tf^^^ttl-ffM$i^TV^5C OXlO-^mVNWiaoS.SXlO" 10 mVNWTICK^L. 

b<T>mffo&mZK}-\t1r*>Z. biAXZ . 3c36Lfc««» ®IE§rEPJ)0i-5SillflMffc7 , "n-tr* £ , WEE***) 

tsZ. bfiW&L\>\ Z<Dm&. EE.m.T9=J- =.x-—9 b'< 10 otz.^(r>%2^S.m^^^^b^^tsUWm&^LW^ 

>-7b<n&m#ii&t:i.<o-mt!3-ikirz>z btfx-ZZ. ma-tiz bizx^x 4 p l WTo^r v^MSretffli--5 

[0 0 5 3] **W^5--f ^ HEft^y K© Z b*<$mb 

m&Jymt. fttfM MEflk^y K&ttfcl-* [0 0 5 9] 43S9l<Z»f$ 2 «/jR0>-f V* -^a HE»~ 

Mat^ffiT'fcoT, MfEJEmr^f »x-, ^©■^vK7 r * K<OgESb^ffiTI4, &ttt£cD{&^iS5<> MOSS* o 

[0 0 54] #3§9it-fii5W y HEft^y K© [0 0 6 0] 

[0 0 5 5] *3BW»=«5-Y^^^*y MB»»«I1. tb «: 38 3 (OX-. «ttS^f*)-5*s, -f V* v>a ^ hfE 

t-fSo C©£5W>^yxs/ ME*»BJ= «fc * * , «»I3l8w«»*Sr««EL.-Cfl|*.Ti^. rix<b3^ 

[0 0 5 6] *&W\Z&ZfgltiL£,<0'(l'?*S=y HE KIOK— U BEflk^y K«5»f^Sr— 3<0*»|g*i Lt 

E*it. ttffi^ja«>asffi©-»s:»j«i-aa»«i:, [0061] ants* (i»s+fftr^tai-#) 

ST^fai-i'iliit. Idiaigib^tntfEffimT^ 30 * [m/N] , At>m« [Ns/m] U)3o©/<7>-^fc'lt 

\Zfti&£tl1t'{ >{>&l£f&-fZ>ZbiZ£ 9, tftlE yX;U t, tSf&S§S©IM1M^»i^f — *>.*mo [kg/V] . 

*»&-f V^5?*y HB*~y K«r«i *»£*co [mVN] . RtfffjfiJtr, [Ns/m 5 ] ©3 

Oxio-=V7N«±l::S2:j£U ffflfEH^S^tc. itnfE/I;'} [0 0 6 2] ±fE^P?P*^<7 > — Srffl^i t . — o© 

i±m£if3£lffijaE£<tXn-t^£. fifJlEffi^WffcfB i" r. b &X'Z 5. <J> liBE^f [Pa] £3?;b^- 0 

Srlffi^S$-ti:5^^](wmffi?rPnJ)ni-?)^2®ffiR 5 fk7 , 'o-fe Sfc. 02 (a) 12. ISffijM* tSElS^SrffiitSLfc^ffi 

^tSr^tfSESbtlE«i^SrPP»n-rSC tCiot 1 5 p IHSST-feS. 03 4 |r^Lfc>f y YlSM^y K 

[0 0 5 7] *?|PJ©m 1 ffi^W^T i>i j/ hlE»^ [0 0 6 3] ZZX\ u li^iSffi [m 3 /s] . 

y K«>Bft*iS-Wi. 6 0 0 d p i WTOiSdWftABEft <^ 0 ItiKBbS*. 1 Htffi^j*. 2 »4W m»96. 311 

[0058] 2 rn&oM me ^itsr^sciri^.toT. -offfittm. mm. blu 

E.i3mb, &l£fi£omffiO)—UZ'B}&1- ; bmi)Mb* [0 0 6 4 ] 03 (a) ~ (c) l±*>v , «!6!)2f 

'iT^f^x-^iix. lWIE«»jt5tfl«iireffimT^ flcfil A VWKJ^Sr. 0 2 (a) cn«?flij|al¥S'S:flH ^TB^ 
f» b /y^^^mwmm^m>Lxm'^Ei')rMP'i 50 fcSSWT-fcS. tt*s. WftfFflUVtt. ttiCi-S J: 7 (= 
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mot roli#l*flc«A V (jjStt^q) IC|±litA/t* 
Z> <D\-t c o(D&.X'&>% Z k &m h o fee 

[0 0 6 5] mmmm^-h— ^>^moso!fw)?i 

fc. /X/KD^^icatlgib^W^SftcoS.O- 

kfab. 02 (a) Wlal&te. H12 (b) <DX 9(CfS5B& 
ms= k • m 3 . r 2 = k • rs 

[00 6 6] 
[stl 1 



u 3 (t)= cma Ec exp(-Dc-t) sln(Ec-t) 



(1) 



c=cq+ci 



^ cms 



T3 

2ms 



[0 0 6 7] y X/UTj.ejPttti^ixs^ vc??j§ tf> 
ft^q [m 3 ] Ji, 1213 9 (a) L-fc»«t»Offi« 

[0 0 6 8] 

[^2] 
rtm 
q-L u 3 dt 



(2) 



*2- 



nri2 



=2 



nri2 



• V-#«C<> 



• AV 



17)24 rn$ 

[0 0 6 9] 4 [Pa/V] ML, ( = 
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18 

[0 0 7 0] »i««ffi:J:oT^i*ft«l:il »:o<t 

tfcfclc, 0 = p/V£ LT*coffi£jf<£>5 0 Sfc, n 
10 «{rigSh5*o»»Sicott, J£*p3:*0;iTffi!ii^ 

fc^iO, co=AV/pirUIIHt-5 0 
[0 0 7 1 ] 04 (a) tt, M»»lwB8to*#^7 

^-#*itv>ISHt?Kft**T«3»j|Wtm\ co<!: 

9X1 0" 8 ~ 1 x 1 0-°m 2 coJ6HT, /E^M&c/JES , 

20 >-U^^<D^JR«T*li5 — 2 0 // mOi5H"C, stf JJ >f S 
K^-Y/i-^*Trii2 0 — 1 0 0 /z m<^teH-e^t$i±-ft: D 

1 0-5 0 umc 
X\ JEEm*Sfr& 1X1 0" lo ~ 3 x i 0- lo m/V( 

*tcoWlt*i!)t 0 ^(DUm. fSMcoli 
ixiO" 21 -5xiO" l V/N, <M*4xio 3 — 4 
xio 4 p a /v <n$&mxmitl-z> Z t^J«L^. 
[0 0 7 2] iEJiffWJeStzS^^T « • co (HMStt 
/E^/c»9co^ffWSr^^i-5^ 0 7^-^ ; WfE^: (2) 
30 #ps) £ Co 4:^Ba«SrBI'<^3tt*Sria4 (b) iz^k 

ffiftm • co) Sr»afc»iwtt % 

co^2. Oxi 0- 2 ° [m 6 /N] 

[0 0 7 3] -ttefr-b, «*£«i-*JE«T*^3.:x- 
co^2. 0 X 1 0"=° [m 6 /N] 

lPir^-;:tit!ftLTt^o Sfc 2. Oxjo 
- 2 V/Nti-)II1 WTi:^<t9i:, 6 0 0 d 

p i uT<DmmBLVLm%-*\mt-tz> 1 s P 1 

[0 0 7-1] 06HS«)-< > * y 1^ gE®^- : y I 'fir 
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19 20 

^3xi0- lo m/Vi:t^^ coir* • cok<om It c o£r**fc&ST#>5 0 07^ 

«I4, IS15StFE16(C^-ri9l3/j:^ 0 <b, f£t>m<D¥-ffiftm<VT hJfcriSlKiff^KfS 

y i3j«!BbW:4ofc 0 MfMR [0 0 8 1 ] El 7 lw*Lfc«S*^b, MM£ffi«Sfc9 <7> 

fti6ItS:t!*LTP5. 10 i: t> 0 . 3 - 3 ^MlcR*-*-* r i: rt^ST 

[0 0 7 6] ftfrre* (2) ^ttSmsJ&t/mote, -f& &5 e 3EiZ»S Ut^ttT^^^ FJtS: 0. 8-1. 2 

2^ra3t8)ISh5. ^]*Dm/EVt>^ift[n]?g-^a; i co*ig^# <k tbift LTP±ttJ£S^co<g;T£ 3 0 %UTlz 

* (2) <0'<*7 *—9<0?1b. m 2 / (m 2 + m 3 ) [0 0 8 2] \T *<<9 hifcj £{2, T7>-^ 

Rvmm&viL nmzft&micmz-zztvx'Ztt: nt^«ttsrttwi-5H8 <a> - (d> ^^±5 

-*"C*>*fc«>. *ttttqfc:£KLT^5'«7*-*tt jSV>M (B) fc cojfc (B/A) &^i-fi* £ 

[0 0 7 7] BI6cr>te*^e> 1 5 p 1 £JLb<0i« 20 *£\ iiflf, Jg»bS*<OTJ*'<^ hJtfclfcl t*5 0 i" 

m 2 / (m 2 + m 3 ) ^1/2, V^40 [V] <h B ffi ^b«t^£$nT*5 9 , EZMT 9 =u <D 

< ZktfXZZ>cox% 1 5 p 1 W±<o«IflearS:a»i"^ SK16ffl5«JE*^02pffi^i:(J«r— Sc-f^^t 

Z&m&hZ* 06O^77|:iTI«*t, [0 0 8 3] Bl 7 fiMA^JE^twO^TWSE L 

jx HBft^y K^£«flfc#fE»fc»Ufc 1 5 p 1 £X±<D T*s<? hifc= 1 

ffittffi&'&Zk^*?nJ&frhi>. co^2. 0X10' 20 t? c o***l:ft S t ^ 5 B»^e*^#blit i ^5 0 

m s /N««Kft*f|si:*So 30 8ot, 

[0 0 7 8] J^Jrit^Tc J; 5 i^t^Eir ^ T*^* hlt= 1 

^^.^-^Srffl^/c^ >^ S^*jx hi5®— yKCiSP &mmx&Z> 1 o SSSSiH wmmft<DttL<Dj&ft<oJE 

*>5CliS:JittlU co^iSiE^TPSffiSr^LTt^ _ [0 0 8 4] fti:, 1139 (b) C^LTtH^/^^^ 

/0 s , #«W<0»»co— oTfc5 0 ^^KMI: ^-xfiSb^KHico^rai^^o 1911 i2 (a) co 

»ao8BfiSrffoTt^<0^»L, ±IB^«t 5l=3tiS^ foZ* Z\(D?7?X\ UOkHzWl. 3MHzi: 

b^i:lt:tll — 3/ K<oSiiftKStSrf7 9±T*ffi*t) tt«Sr*LTV*ac t^J*. ilOll 12)2 (a) <D 

Tt^5 e 40 ^flH*^lp]?SSr#t^^/c, 1 fltt^x* *0«Mf* 

[ 0 0 7 9 ] ftC r^ffiptttsj t r/X^S^^Dj ^SKSr^-TigftH-C&So IhJS^^-cOJ: 

tzrtxtbz>zk/)>i>. r^pta j ,j t t/*'\'&&m [0 0 8 5] tw^, m9izfLbiUz-^<D#mm$. 

[0080] ^w®mcjtmm^mo}Bmzjz$<t(z *~7.x y^mmnmm^ a\zxoxw±l, ztuzmm 

m~z>» -izx\ mmmmtz <o<»c «zm*itx>$ a &b\zx zmmcom ^i/^a in ^ t %^i-uf, 

WWWSiBttlcoi^-CIBllEfrtTo*:,, 13711, imftBco 13 9 (b) coi ? ^> ^mifJjco^^^BJjrj?T*^ 

0=/3Siw|*]L, mmfcm-X7'X'<'s hit (JjJfiSSlt) ^ SO 5, «»i*AcoH«rH-WIT*l4 % »:*cOJ;9^*H?Sn 
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5„ 

[0 0 8 6] 
[5*3] 



c=2?r >/ 



rri2 m$ 
m2+fT>3 



' (Cq+Ci) 



(3) 



[0 0 8 7] Mm%:AX*\$ s cot c , ktf&&m$it\ZAi: 

c (= C o+ C i) 

[0 0 8 8] 

Tb=27T^ mo*c c (4) 

[0 0 8 9] ^UK^tf S c c te, «tbS*^^P^S 

[0 0 9 0] 
[S5] 

1 



Co + C-, 



(5) 



[0091] tm, cotc 1 kt*mwt»msiriit& 

*t»Sic eKi^oT^ESn* b\,*5 MW)M 
[0 0 9 2] _Lf5<0j; «**«-rSBE«T^^3. 

ia»^5/ Krt*=— oco«»**s#*e-*-s«> 

tt, iR»SBcoffitM8«£/h3<i-5 , a 

[0 0 9 3] ^^y^H»ft4EEA*«rA>iLfci:Sr«) 

[0 0 9 4 ] 
[5t6] 



20 



30 



u B (t)= 



mo Eo 



x * m J^ «p(-D B -t)sln(EB-t) 



exp(-D B -t) sin(Ea-t) 



(6) 



10 



D B = 



2mo 



[0 0 9 5] -t-ftte*>, Ueib^BtcioT^C^^aiS 
Su B cOffi*g|^: Co^l/2^tCJt0iJi-^fc^, jMtb^B 

C (= C o+ C a) 

[0 0 9 6] Hi Hi, coCOll:J;-5 ccOXfl:**-*- 

co^c^tw^^ (^*9«sf) l-SS:^ 0^*9, 
co>ci^|j:co<c i tK^i-tttf J;t^c: t ^^^<5o 
fc*TU co«r/h4<-r*t, »jeLfcJ:5lr«f#:*q 

[0 0 9 7] ^i^^ii^J:^:, EAl(Otifi 

*4>flEffm£* [Pa] , aa«|jEfl(ft (0<a<l) 

[0 0 9 8] 
[2C7] 



c 1= 



(7) 



[0 0 9 9] 1 5 p I «±OW#«£ttffl-^*-f y 

EStot»«c ill. 2 x i 0 <o mVNK±Oi 
<k*5 0 t£oT, «ibSBOlgS»lg(gS:/jx$ < JUfMi-S 

c 0 ^2xi 0- 2O m s /NtSi:£t5M/j^ 
S. i">fc^*>, «»*B<Oie»SrB*JtL., ^«L7t> = 

c*2 2X1 0""° [mVN] 

[0 J 0 0] »j^B^lg©j^Afza(?i-f^$^ 

tefcH-Sfc^uitt, T^Tcitsci (*#2) fcffl 
50 JfCfcSo *R!tt3l5B«)E*JBnilTu*T c (Clt 
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@#J§)88TbI4:£ (4) T'^ix5:M'f>. T B &'h 

[0101] 5 a u--> a >SO*^BS<on±J±SH® 

<Tc/l 0 t-r-sc: t^S* t*:?qe>^«-*o 

[0102] 
[5t8] 

. 2 

(8) 



[0 1 0 3] &L±&<<1t&?lZ > El 3 9 (b) tC^Lfc. 
*»fc:U 3Efc, «»5RBIcJ:«»i5»SrJi|i#J-C#«*# 

[o i 04] dJbi-ciJi^-ctfcJ: 5tw. r^fttttij 

ffl) J ©!&£;!>»£> 14. col4*£iM5<!:^fi|-t-;feSr £ 
^fUofc. UA^L-^OT— ^f, 5£ (3) ^?3fiJ5J;5 
IC, co«r*#<-fSfcH*«JHTc fclfiiJOLTl,* 

5i^S7JS*-5„ =Pr#ftt{w(4. TcJrl 5 » sUTlz&TS: 

[0105] S (3) l^Sjh-SJ: 9 1c. T c l4m 2 • m 
3 / (m 2 +m 3 ) COl/2^t-it0iJi-5. -<•*-— ? 

1 [m] laotftSS^^-J'tfci. fcfc'U /> 
m^fO&Bt [kg/m 3 ] T-fo-So 

2. 0X1 0- 2O S coS 5. 5X1 
[OllllSt. co>ciRVA (8) 

5Ct*ST'#5. EE^ScOT*-:* |.JtSr»H= 

Wlfc-t 3 z «t K J: •} , mfiCSnflHSfc 9 © c o&/ft-AffcT- 

[0 112] g i lasMn^i 



m = 



(9) 
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[0106] 
[5t9] 

A 

[0107] — ASttfcW 5"* '^i i/ HEft^y KT-»i, 

aS|H3f«?L<tSije3*L.5. *-ff«P,tf v m 3 »m 2 T**35 
iiSettB^w-Y >?ffi3Em&-?&>% y 7 -f /w5tS»4*: 

10 fig) . — m,<m=ffe5 P±tti^l41f*Di-S 

y ^-i-^iia^MST-rSdtlc/jr^. Sot, — « 

[0 10 8] Sll^oyX/u^, o£9. Hps 

3 0 mtlT. 2 0 m raSl, 7-/<-ftl5 0 £A 
Tt Lfc/ XyW>6%t5^, m 3 |i2x 10'kg 
/m*a±«?a[t*5. »ot, m 2 -m 3 / (m 2 + 
m 3 ) f4**Jl xiO'k g/m**ST»«i*«. 
20 [0 1 0 9] WxliUfc«t JE^^W^Sa: 

c 14**1 2 x l 0- 3O m B /N*5TRBi:*-5„ t*oT. it 
(3) A-e>. 1 5 k st*T©llW;i#lT.&i#37iLi6lc: 
tt, ^§Ico5r5. 5 x l O-'mVNKTI-^ 

HK6<3l- c o©**« 3tE^<? > — 9 t * €>„ 
ftt, /J^6tt±il3igLfc 1 5 W sWTrolWIMTc 
*»*fc*U:»i, ^^aco5r5. 5 X l 0" l, mV 
30 N«TCK^t5 r t ,i5 t 

[0 1 10] WJbro^^Srii:*-5<!:, * BE 

cote ioT^tiE^tL. ^cofdiro/^^^— ^w±Rg/T 
*>. *»S«cotr*««>*fl:€r*a-*-«J:5»=ia:3e-t- 

0- 19 [m s /N] ( 1 0) 

14. c S2.0Xi0- ao «"/N©*#S:»fc-*-lglb»*<O*#: 

i: L t^t. IH 1 2 fi. *HtSJK«gfJH«0^ -xi y h 

[01 1 3 ] ♦-f/'^^iy hffiflk'N y Ktt. h y t> 

T'l I>2 9±IC, >fy^/-'^V-|-3 8i, -f >• 

'/flt$&7"U- h 3 9 i. 1S^©EE-/31S] 4 /ySJfM^JlTt 

50 II->omy u- V 4 0 £ . Hl'JyM 1 4 eosnQco-gBSr^-r 
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MW)fo4 l t^-<D«Itrt^^ixTt^ e iKtt£4 l (z 

[0114] S13I1 11 2^«j*«r— ftJSttbfctt 

T'O y X/U tT s/ 9 ft , ^¥ftS600dpi II #/£T £ 42. 3/xm 
-C*>4 0 t*oT. iTtTy^-tt, 42.3/imX8?lJ = 338/*nfC 
fc9, JE^I^l 4 0ff*fpJ-C^«tt, ^rOtf^^^lR* 
-5328/ira<!r £to£ 0 
[0 115] St Mtry^fc338/imi*n, ffi*^ 1 
4<DjlJ*^T^Bl±-t^trs/^JClR*5328/imi: 

Kill*<03pa5»#tt>, ffi*£l 4<Z>¥ffiJf£jRi:P]— 
9, ^CO^S^fiO. 108mm 2 £ . »*<D«3SJ: 9 t>*««w 

4 1 £JE*T*9-»:r-* i 6co*tKi:/f: 

^IH (SUS304) . ^1 6^S$rf ^ 

y|iy^3>«fi*t7 5 ^^CStAfc. Sot, 

[0 116] HE*Sr»**^»lr, *rr.o<oSBW^j* 
*i*»**coioHffSrB*Lfc. fSSico^ 

co= AV/p 
t Lfc. 

[0 117] ±|E^*Sr4 4:«)fet><^SrBll 4<oif^y 
Co^2.0X10" 2 ° [m 6 /N] 

flK«tti5p]6l±«r#»wi:**-r#«. Kot, ctLfcJB 

[0 1 18] **tSjB«W-e»4. ^£Oft?co— ot Lt\ 
ffiSi«4 1 cDJ?:££r5 /i nu EEffiT^f-a.^— * 1 6 co 40 

[0 1 19] oJ9 4 ;X/u/u-h2 9, -<X7"7~- 
b 3 8 . (ftlftBru— h 3 9 . E^l/U- h 

4 o, 24t/«!Bb«4 ill, ^(om^m^xm-xh 

9 , Kifcj£;£faT*cO^//*4mnK ^ *y K^3S^IpI £ iE 

T^7>u;4» (SUS304) iSJ-l/Ct*** 
[0 120] y^U-I^Od W*#5 0/in-C 50 
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s>9. ±S!a>u>f t $ b\z'&\,\ a:s2 5 nm<o^ h y 

5 e -f>^^-/U^L h3 8 <DJ?£ f£200/i mTfc 9 „ 

yX/Ul 3(Zigjii--5B:S2 8 /im<Oigii?L3 8a^ 

[0121] »$&?gn h 3 9tt, US^50 /<nfC 

*>9* yi/7jon:iot, yX/n 3iciiii-r-5BM 

2 8/t mcOiSiiTL 3 9 a i , > * 3 8b Iwigii 

10 «ES2 5 vm0»(>'*mten3 9 b fcj»«»*3;h/C 
i^. JE^S^u— h 4 Ott, 5**80^^*5, 

olzwzt* 5 pimb Sin. W«tt«r#b, flEmr*^*. 

[0122] El/^fax^ l 6tt. RfcSl^fcJ: 
20 ^IZV&dSl O/ifflt^n^o #JE«T^^a3C — # 1 

Xh% 0 

[0123] mm,T-?^=.^— ? i 6<^wBfijwtt, mm 

[0 12 4] *H16^«§CTO>f hlS^ 

jg*ffiSr^-t-«4aBlT*>9, (a) - (d) (*#Xf£& 
ffcBf«^*i- e ST, 13 1 5 (a) \Ztt^Xo\z. Rt± 

^/<s# ^ V isifXWm&A 3 SrJKfifcf *HJ£^fli0iJ 
■Cfi, ««Bt 4 3 i: (Au) Srffit^fc. 

[0 12 5] &i^-C\ il 5 (b) C^tJ;9l:, S5?S 
B««ctt#**«K /jr^t4P:^i-5^*?6fa7 i -^4 4 
HMT, >^aF*OEE««»^U— h4 2 

5:i^S4 5!:giSno ^^a^tg4 5IIIL /X 
^/L'- 1-2 9, EM7'l/- h4 0&U f lSS4ffi4 1« 

[0 1 2 6] 55lw, IHl 5 (c) C^i-J: 9 (z, {&mf£ 

i*^**4 6 SrttS 9 ott 5 0 ^Hffi^f/gf^J-Cli, *7 ^ 
Av7^;4 6 tit, ff^ 1 O/im^^u^V^^.f/L' 
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1 6 t LrXB-t tt&o*c:#*M (UV) £r&§£-fr5'< 
[0 1 2 7] J^T. i53fc^*:?4 7&ffl<^T. 7 .< /u 

t^«riS^-r^o *HJfi«««-CI±. 

[0128] w±*'x?<o^'D-fe^T- 1 mmrr^^^^-— 

?16t L.T?^LfcVN^<0^.(C7^^A-r^.^ 4 6 £- 
*:iri } £k9\-<r>nftfrbVi.y 4 'I'J*-*'*? 4 6 Srl& 
W^T, r©«3tl=3stUT-^i' KT'77. 1-fiOX 
£-fr? 0 rcoi>-V K^7^ h*0X«. 7 ^^^-^^.^4 
6JiSB**$iX-CKmLfcg|J^«?>ff«*f!p47 B u— h4 2 £ 
flfc*»=WB"JISJ*L, y4fi*J*-**9A easaofctt^S: 

[0129] Z<om. EEWftWyis— 1^42 GOSfffidSS 
#V1f7<{ 9 4 6 SrBfc*U jftfr-T-S,, SUrf? 

Igliiot, Ell 5 (d) Iw^-TJ; 9(3, pEJffilc^ 
BS3 1 Srltx., /K^ffc^fcJEST:?^^— * 1 6&- 
IS ZEIS 4 5 ±iZ& m&faT— 74 4 -CBA 9 oft fc«JS«> 

[0 13 0]ftl>-C, ±EE«*mSr««i«4 U=ftS9 
olt5X*i£-ff 01 5 (d) K^-TEE®**** 

> h-*—Z&&.W.&:£>&mt IT. JEW$4tlSib«4 

1 i: Srfi;fc-S-;b-t!r. 1 ^-t^^p<- bJ\sibtc<0 2kg<D 
*PffiSrffv\ 200t:roffl£T-^*fkttott#?W$:«ft: 

4 4lt gftT-ft!;tf73££:5<DT'. SftfcSHWSftS. 

[0131] W±cox^«ci *) . ffi®}&4 1 Sr^iimH 
<k L-^r <D ±iz* n it Zlxt.&.m.T??*. 9 1 6&iffi 

1g« • ^LtfcPfc«ifi4 lW^<0/XyU7"u- h 

2 9. ■>( to? \s — I- 3 8. ftt^gg^U- |- 3 9 
St/EETJ^T'U- h4 0tf)g^f n -Cfc57"u- 1-^-= : y 
I- tl^c^f • tS'a"^-5o civlcj;*). 4>?>s* v h!E& 

[0 13 2] s^i^. s-ffiHT^-^a-ji— ? i 6(cjgza;j 
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[0133] *Htt»»W«>ffWucov»TttMi- 

— y KKfcfU Ell 2lZ*-r^ >9 7— /W3 8 b^b'T 
^^^8S3 9 b?rIiLt#EMl 4 lc-f &3fc 

^tMSb^4 i mmws) tnm^mwmm^m-t 

■5 t. HUMS 4 1 tHEST*^^—* 1 6 ir^bfiSS 
v^Srffi^li-.5r irtci 9 , it^yX/H 3^W 
[0134] ^±<D-Y >^ -^i HE^— j/ KSr.fi! l \ 

[V] ^ttJcBfF^ in s] SioTi>5. 
[0135] $f. B16 \zm-tmMW,&%Ll&%%rUm 
^*tC<@SiJIZA7^i-^)o ^^^Sm, *yXyH3H20 

[0136] *&MM16m<D>t ^* y ME»^y K 

JtOWf&CflliMfFfllc ± •? 3 . 2X10 - zo m 6 /N i * 

^-^?/ K»i, 
30 co ^2. 0X10- 20 [m s /N] 

[0137] Oi <0 . c 0 ^2. 0X10-=°ni e /N<7?^#$-}irc 

»<ISW J: o r SUB $ 

[oi3 8] mzmmmM 

eii 7tt. ^mmmm<o^>^if^-/ hmm^y k* 
-h2. mfe&yi — h4. !Et>my^-b5. 

[0139] ^iiffilStt. 1 *«5±SEIS 7i:26* (El 
XBft¥S7li. Itt-i^P 9 Sr^LT-f 

&-fzmm%-&-r g-^^ygsici-j:^*. 1 ois-^ 

ocO)3E73^] 4 3i5ii^$JxTt>-5 (IHl 7T'l45f@W7^ 

v K«. 2 6 0 (B«M ->'.n ❖ a-Wt5-7 h JJ ^ 
50 y l-'i L"C $ it-C t > 5, 



29 

10 14 0] 0 1 8 fi-f v-*^ * * 1 (Bcolfirffi^^: L-7t0 
T-<fc£ 0 ffi^Sl 211, >( 1 Sr^bT^tt 

./XvH O^JSSS^^TV^o ffi^l 2<D&Wa 

dfmtttS 6 ^IStt «b;h,T:fc 9 , jgff^K 6 Idte/EmT * 
* 2 7^&9tttf b^Tl^^ COTiT^f 
^ 2 7 (CgSE5mi£^^^^^Di-5 (!r , JEST*^ 
#2 7 7Rjg^£^U ffiASl 2£II^;XteJ£^ 
£-£5 e 2\-ttm£ittf<kCZ>t, JEtj^I 2 

vugu^-r /X/n o^e>^p—wtti$n 

[0141] ^mmmmxte. y x^/u^- h i \zm 

$ 2 5 /im(D^H ^ K"7-Y aidf-v^^u— 
f»Ii:J;ot, 5 /im^yX/H 0 &&f&L 

fz 0 *nMMHBffl<D& ?\z s S Xsis&mf&-1-Z>Utt (y 

h 1 ^r^USffiS 8 co^ry LTt^fig^it^C 

5:iW5 e mi 8{c^tyhcfc 3*^s/ 

fi, /?$ 7 5 /tmD^^^u^tE&AH^ /U7>|;J:o 
[0 14 2] #iffiStK^u— h 2^[>'EM7 p u- h 5 

=-v^>y\z£^xmi&'<!?->>$:mi&\.tL 0 jE^mi 

lErtSl 20>ftSBl::tt, E)l 9 (a) iC^-fJ: 

LYc 0 fiifiMg6t;:Ji % 10/( m£7)Xr>U7^ (E 
v = l 97GPa) SrjflWc* (Hi 9 (a) C&ftSP 
xte£^3tt;*|*M 2 8 (04 2#I!8) W/X;Hf^, 
P y l4SWi63lC*|fil 4 2 9 CO y X/U fc' y *J- ijk L T t * 

[0 1 4 3] E|l 9 (b) |i % *3»HHB«BWt»«t»fcEE 
ST^f^x-^ 2 7co^^>T<Lfcl3X*&^,. EST 
^a*— * 2 7CH?4 3 0 // m«OJ|l«ttfl:mrv S 50 
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(f ^ygfy^^>l^t7 ^ (e p = 2 

OOGPa) SrflH^ 0 EEST^rLje— ^(|w p |i 

[0144] *HK*j*lz J:S«5tAWRt/*«Wffli^ 

fi»5*©f8ftcott3. 2xio- 2 V/N, >f 
t^^molil. 3Xl0 6 kg/m 4 i**bil 
10 fc. EAtl2©t»gil42. 0X10" 2 V 

/N-tffco/c (cc=l. 2X10" 2 V/N) 0 o£ 

(8) Rtfst (1 0) *>*fl=fcJ«fcLTt*a o 
[0145)0401:, ^HlfiJKffiffil-rttfflLJtlEKi* 
04 0 (c) ^*-t-*»fflK«i«Eift^ 

£>(DmimJ££ik7 p r2±X4 0 2" , — 5£J9iRB® 

EESr««rb^a^|£n*D«ESrafifli«JBE(*7-fes/ h«JE 
V b )^M-T/c*!>or)^2®EE^ftXo-fer^4 0 4" (Zj:o 
20 T«^^4XTI>^ 0 ^^MlE»5 E fT^fax 

Rfl t 3 " = 5 n s % EPfl t/=lO/is, \Kf8i t 7 " = 
15/is. UlE^ffcfiV:*" = 30V, ^<-f T^mj!EV b 
= 2 0Vt^R36Lfc o 

[0146] -2f, 040 ( a ) ^^-*-/jN»fflJB!Bi«JE 

^ftxnir^4 0 1 , izjjm&m.mtmmxmffi'fziz 

JO #><on2W£&1£7 t ***4 0 2, ffi**«rft»ftait 
WDmm^S»mJGEiCM^fc^C0m4m^ft^air^ 
mT^^^.3i^^|zfn*D^n^i:, ^l^JBE^ftXnir 

^401 izjzoxy X/u^pgpoy rn.HE.jj 

[0 14 7] ^cof^, ^2miE^fLXnir^4 0 2 
3 *3«EEffift^n-fe^4 0 3 C i oT»t£^*»ii^»f 

&&tzj:vxfa'bffi&i±m^ztzft<Dmmi&M^kz» 

\*m t ,= 2 /i s , El^ t = = 2 ,i s % El^ t 3 = 2 /1 
s % Erp^ t ^= 0 . 5 ft s , ERB t6=2// s , EISJ t G 
= 5 ,1 s , EBfl t 7 =l 5// s, Sm^ftlSV^ 1 5 
V, 'cSEE3:ftav = = 1 2V, WEjCftaVa* 1 7V, 

[0148] 04 0 (b) lc9i-M>jRr/BJEiMpjtfiEttffi 
(4, ^i»tPI«c> = x*^(Bi9p^fi]/HLfcbco-e, n± 
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«EE£ffc7 p cHr;*4 0 2* , &XF%*1)Umf£$:&mm,EE.lz 

mtya±^4 0 2' (Oai^-«»3m«ffS:tR«ri--5fc 

ti' =2/is, EBt 2 ' =2/ ts , EPJ t 3 ' =2 M 
s , ERA t 4 * =10,is, EBB t 7 =15/is, 

fbfiVx* = i5V, «BE»ffc*v 3 ' =2ov. /<>rr 

^i;EV b =2 OVl:**R«Lfc. 
[0 14 9] afc*3. El 4 0«C»bfctt»ft»tt, 

$ -tt a * iPi ^ m je * epa o *■ s » 2 m ee ^ < t y o -tr * t & 
£ t>^tf>hf, m4o (c) tm%:z&#;<Dmm&. 

[0150] m^ta. nim&mit7 p v±x4 02" <n 

4 0 4" <0&tzSil<Dn&&it7*±x&)ia7LXt>frtL*> 

fn*D-r^^2miE^ft:^ P oirA<i:^^^< fc fc^a&tf, 
04 0 (a) tStt^JK^coffiSbjft^Srffi^-rt^*^ 
*l\> fflzilt, ^3mJE^ft:^oir^4 0 3^t>'f4l 
ffi^fb^ P D-fe^4 0 4 fc*L*V*K»««i SI 
1 m&%£ik7v±x4 0 1 OHifl^, 

I0151IB41B, **«S»fflW-Cffl^fc«EI|»iaBS 

^• x ^i^ 0 4 O^^LfcHl!a«flEjK?BS:45-flE^SS 

^ft£-tt>5 0 *JHfc»ttH-Ctt. 134 0 (a) - (c) 

£@*g 4 11, 4 11' % 4 11" S:«x.T*3 
9, #&j&tti«tll£|&4 12, 4 12' , 4 1 2" i:i 

CEtlT^ ^-rt rr,— ^ 4 14,414', 41 4 " (Ctfl 
*n$4LaiE»fBflEifeiB^S^-f y-T->-/|pJJfS4 1 3, 4 1 
3' , 4 1 3" CJ:oT^J^#x.bii, FJrBMttoM 

[01 52] «Jl3l^<fc*jg«!i^f®f^^^ > ^ ^.-r. J/ h 
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IE»^5/ KSrffil^T>f ^^»<0Ptffill»Srffofc 0 04 

0 (c) L /cSEffiijffi^ (Vx w =3 0V) SrJE^T 
2 TKlRlADLfclS*, #yX;H O^fcSS 

ISSttfco i"*fc*>, fSfico^ 2. Oxio- 2 °m 
VN<0*#fc«fc+ffi*r*^:=L3:--* 2 7 «:JH^<5 
^<bi^ctoT, ] 5 p 1 Srfflxi^^:jg5^(!ttbl^pT^ir^ 

40/istBK, 1 8 kH zOiBigffiib^prtB-cfco 
10 fc e 

[0153] *Htt?g«CT^-r ^ 3, ME»^s/ K 
Srfflt^TaE»«±»wBfflft|E»arfTofcfe*, 6 0 0 d p 

1 ^iSt^E«*¥fft*T*t>, +#fciH{fc*« (ODffll. 
3) S:t#^^ir^-Ct^ 0 ***JKJ»«<^>f 
V^sty hiMk^y K"Ctt, Mf«S2 0 p 1 (D±ffi»k 
ttj^pjfgx-fe^r i:^^, 6 0 0 dpi ^l^fit^g 

*o ft**, SHfta^PpaDmEESrVx" = 4 0Vfrtfin 
20 2 7 p 1 <a«ffc«tfS»fe;h,. 3 0 0 d 

p i OE»#««-Cfc+#fcB«»A (ODIfcl. 2) 

[0154J H2 1I4, *mmi&tRm<D>f>?i?=L y h 
E»^-y K^)^ n^^^UgftSru— y^^^—^z 

9. 5 ^ s £/h$< Jm^ttvTl^r i:^?tSiSixfc 0 
-tt£t>*>, ^^^S c o^5. 5X10- 19 m s /NCO^#^M/c 
"*-J8»Hf*S:fflt^w4:^J:oT, «/h»?tU«ci» Lit 

30 [0 15 5] ^fc, El 2 l^^^^^^JggftJfeJg^feW 

a<t^ir, ^nas^^^jco-r >^ ixoi hteg^^ ^x 

MBBM<D-f is*, y hiat^^ Kj55, (8) St>* 

[0 15 6] ^fc, l§34 0 (a) Jr^-t-JEiJtt^-^/hfflj 
n±il ^rfTo 7t C^>, iiWW2 p 1 (DWL'M>?ffi&$: 

!i«cO-^ >^ ^a 3/ hE^—jy K-Ctt, ifJIJffl^: 9. 
5 ,/ s , ^/c, >=^*^co*«r«»^Jj]jS!|$jx 

T ^ Z> 1t * , y = ^ * ^ «HW**lz J: 5 »/J^*n±|±j S- ft 

thSJ tcOH3t^iirflBt?*9, 04 Oi^^LfcllEiSrilJESS 
^^-'/{-|=p^jn-r^c<tCJ: 9, 2- 2 0 p I coJK^fiS 
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[0 15 7] it&mtLX. JE@T*^^-*cdJ¥£ ft&M$$;{zM&£t~iZ> ^ bfi*%i.£ Lt\, o£«9, mi 

0 X 1 0- 2O m 6 /N^|5HT-ii 1 5 p 1 U±<Offi»m& [0163] 1-4*>*>, 4 Is? is =. y hffift^y K~C 
'&bixtz$K c 0 <2. Oxi o- 2 °m 5 /N^(ttli 14, BE»Srtlw«£Si£fcl£*fcl£ J: ot^f }®<DP± 

1 5 P I U^»6*t1*, +#4H4ft»««r ttJSrff?^ JE*art«r«S^»#LTt^ £ffirt38£ 
»6^fc*T***»ofc. 4*5, co<2. 0xi0" :o 10 SMWfcTU ^>^*«)fta^J(aW>ltLi 
m 8 /Nt45*#S, W=5 00/im, t v =10/j ? 0 Siff SJ&* s *:#^i: * jSttma^^gK4*4§-&fc 
m, t P =4 5/im^ W=4 0 0/im 4 t v = 5 m, $>5 0 ^^f. ii^CD-f 5?* y MMMSfiTtt:, / 

t P =35 /xm*if<oai*-&fc-fr^*>6o x/u^t^^^*a5ii"5c t^<to-cji*srtco«;j& 

[0158] It co>5.5xio- 1 V/Nt4ofc»^ I**SrtToTl^ 0 U ffi^BOT*'** h tt» 1 

Ktt, i 5 p i a±o*{*«tt»feixfcas, b^jsisbt ica<. ioE*at«##ftta»^ictt, AE^rt 

t?*4< fcofc. co>5.5X10- 19 m s /Nt4^^ii. *te#fctidSB»::4*o 

W= 7 0 0 /t rru t v =10/im, t P =15/t m-^, W [0164] t^X\ *IIK&^«g0!l<*M v?^ y MB 

= 1 0 0 0 n m. t v = 1 0 m, t P =35 /imftJfO KT*tt, J£fiM<DftW^RJ&ft : ktt J 3--tZ> t lz 

[0 15 9] U-t<D&&frh. 1 5 p 1 «±cD^W«r fc. UBS, -fc<D0kW (/X;^b2 0 OmmHgOJE 

8tt*U Aoi 5 M sttT^BWJSJHTe&^5fcA<£> 5 g?B!H &K3I) "XM K5IS:t7o^^(c*3 

*#tlt, * (10) *s»St?fc-5wt^3l»Wtcflfc *t«ff**rt<o«fa»#*SrW^*:tt*. RJBtt -(AM 

gt^fc, 4*3, TX^? hit/J s »SlOEE^^Sr«V>5t ^*t) Srft^JDL/c*Hi , fflff^^J^^>'^ S^ajy hSE^ 

" 19 mVN<DffifflU:R:£i-3fcAU:M:, JE*^tBS3 0 0 4L4n^l:lil 5%<^JE^^T^?&Ji#^$ii8$tt 

~ 7 0 0 m m (W-t&m 0 . 0 9-0. 5 mm 2 ) , MW) tz 0 

WLRXfHEmT?^~^—*<Dm&%:$:*. 5-20/ im [0165] &&MJ&1&ffi<D'( hIEIi— y Y 

[0160] £7t, T*^? VVciMZl "C4t***»© 30 xmzM&&&m£frXl*Z>tLtt> % (DJEMT ? 7 ~ 

EE^C:oV>T fc^y K^K^WfflBSrfTo^io -tco^g ^l-«ft»ttSrtT 5 - fctfMSATBI««!:4So i"4 

J£, S^ff^JE*^*5V>T fc, * (10) =b*>, 03 5ir*i"J: EE^j^s 1 »C7cWt-E?iJ$ 

fc-tlrtf, 1 5 p 1 JW±cojK#W&tM 5// sKT^it Jit^5*&^ SB 1 *J£^S0OcO J: 5 C 2»:5cS^JT- 

[0161] *Ht6»««0>f MB »aSr2ft5c«CJlS«aEWLfc»^»wtt % 
•^yKtBWWI (20pl) &#5fcAlcii, T . S»t*rftSraffl-r* r t tt^^I«BT** 0 

hJtsco-f hSE«^y K-ettJE*3g* [0366] &MMMmmx\* y m2 2&v<m 

•^XSr3 00 xi 5 0 0//ra 2 tt4*W s *ofc o - 40 2 3 ct 0 4S«RSE«*i£ Sr/H t ^/c 0 i~4^^, IE 

ixjl, *JW*»fll«0>f>^^*y hfB^j/ Ki:Jt«SE ir^fax^lctS^V K»3 7 (HI 1 9 (b)# 

■TS kt$)2m<DEE.jjmmffiX'&>V , Sot, yX/ucoE P.3) S:K^. HI 2 2(r^-r<t 5(w % c<o«ffi/^ y Kffli 

?iJffi*«^i/2(wf£TL-yh^tU4So o*9, g^iFK E^Sffi (FPClfi) 3 1 1 t t*B'<y/«r* L"C 

W#;6:^^i>«e>il^ [0J 6 7] IU2 2 (0) StF (b) [4* ^ ttfttt^m 

[0162] 4*3, wjfiLfcj:5(z, temtfommmn't /*«>*ittB, 023 (a) &v (b) 1112 2 

^^?xyhB»'^Km BlBlJ?*<03PiB»tta:» (a) co A — A ftl (C o /clfif ilu (H . RC/HI2 2 (b) <D 
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inltmW.T 2 ? 3 1 2<D#tfai-<5 2ffi5CI4, * 

iifi f-ffl@®3 2 1 £{B£Utt4Ml«l!3 2 2 bfr$z*B 
I&ZtxXio*). *Sff-§-fflm^3 2 ltt, «®ttcoiliSft 
«3 1 3 fc«*»ftW««»lC«**JxT^5. #iim 
^-fflm^3 2 1fiCr (0. 2/*m) iAu (0. 2// 

m) t<n-mmm, msnn^-anMs 2 2i*c r <o. 

2/im) ^Ni (0. 6/im) <b A u (0. 2 /i m) £; 

[0 16 8] aJBiJflr*M («*7^f » jWBrtSixfc? 
u^r^/u^y^hEaiaS (FPC1» 3 1 lfi, 
»ffiWri>&ftS^-*:7^UA3 2 3, &JRVtt*>t>tt 
SEIft'^ — >3 2 4. Uj^r 3 2 5tf>HJBri>£> 

K»3 2 6 t*tiS"*-4ffilKtCttlB*J«-§-ffl««3 2 7^ 

^j*$nx*5t). rcr>m^3 2 7±iz^ mm&v>=*r 

»3 2 8St>'«ltt^ft3 2 9T«$il5*« 
37^3 2 8 tLTCuS:ffll\ ^ t# 3 2 8 CDS® 

[0 16 9] «««^B#f3tt, FPCSS3 1 1 tEEM 
T?3-=.=c—? 3 1 2 &«SlC*tr&j;*-ti\ «ffi^s/ Ktt 

fcttftJ-CiWBE • JM*«rf7t\ * KJiT-ig 

SI • SSttSiirSwir^J: 9, 1^<^K^O/3 3 0 

srascwRtwaww^a^i-So «»«3 1 3rotp 
cstS3 i i±o«ft«*ffl^y K3 2 7 nmm\£i& 

jMTEl7^f^x-^3 1 2iziB«J«EE^W*D*n 

S* 

[oi 70] &mnjtmm<D<<( > mb»— 5/ k 

&)—\z-tZ>tztbX'hZ> a -ttefrh, FPCIS3 1 1 b 
BEMTfTzLZL—f 3 1 2 tco^pfrfttrXu^s^Cfc* 
a "Cr '<>7tc*&$tb LT*3< «ffi'<s/ K 

g|5<h/OX3 3 0 t^j|«!)Ki^-ftt§Ii:^t' 

[0171] &mMJtmffl(o<4 is^y hgea 

-5/ KTI4 % E»e«IC.*tttt<oa5l^FPCJS«3 1 1 
Srffl^T^Sri^ ^4il>, WSk'*y YMb'O-fZ 3 0 
fc<0lWT**4=»>'#* h Sr Miffed *>1tftX*t'> So o£ 

* <of? $ <o/< 7 * x o -c . aftfl^mffi'* 



(19)^2 0 0 3- 3 9 6 7 3 ( P 2 0 0 3 - 3 9 6 7 3 A) 
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E*B£«o£JBl;:J:oT±Ktf>K!9 ^f$lfto# 

[0 1 7 2] EttaSJcffetttt^aSi^^S:^^ 
EST^fax-^ 3 i 2 SrSESbLfcRKC 
^3 3 0 £KHS}£3 1 1 b<nm\Z$S2=-tZfc?)&i&ffi 
-tZ>Zb&T~£Z> 0 -ttefrlb. Et7^f^x-^3 1 

KSB_b<*V<>X3 3 0 fc— ^t^gE-fSi-Sc wCOt 
tt&B^««M4S:*:#<ig;T$H±-4®iat*« 0 m»w*t 

So 

[0 17 3] SIC, **ifc«IB«<0>r>^^*s/ hffi® 
20 ^yWli, ^<>74 4 0<DftM\Z=*T&3 2 8 Srffi A 

^^-.^3 i 2^fpciis3 1 1 b<Dfflizmm&mi& 

r bti*flffibt£Z>o 9, ElT^fax^.^ 312 

tis^s«3 1 1 b<nmf&\zmm-tz>mmT?^=L=.— 

9 3 1 2<om\&F&&ffi]t-tZ>z\ «t^ST*#, (tWi4coil5 

So iEmT^^^.^-^ 3 1 2 t F PC^1S3 1 

30 1 tOWJrWMt^ffaE-t-Si:. EE*T^^3.3i— #3 1 

#te<o S5 ft * jrp3fJ1- S d t fc ^Tgg b ft s 0 
[0 17 4] ±iSOJ: - tie 

.to. 2fryzmzm&m&m£fttzEEmT??-~^-- 9 

3 1 2«cWLTfcflfc*4tt»»jBtSrpltBi:i-5- t^st? 
#So -ttefrh. I£^Sffi3 1 lttEE«r^^a.J.-^ 
3 1 2©±*l:Efjfft5tft % fS^Sridffi-t-S^^ 

10 E^fflSrS<K3£-t-Sr t^pjflg^ftSo 

[01 75] f5ij^lf, X^S 500X500 /i ni^co 
EEST^^-^^— ^ 3 1 2 & 1 0 x 1 Ot'7 h y ^^^t 
(CE?lJ-fS*fir-£\ FPCSS3 1 1 ±IZS O^m^f 

£0S^/^->^wts: &tt#j&-cfc&fcA % 57 

5/tmtVf tt'Ef7^f ax-^ 3 1 2c0E^lJt*y 
^Sr/J>$<^2E-rS * ir/^T*#So C^xii, 0 2 4 
( a ) RLK ( b ) (z^i-J: o t£-? v ij ^ x^ieyij^x j/ k 

So 

0 [0 17 6] mx.il. 112 4 (b) [w*-*-J:-5sz, mm 



37 

T??-~3i-!7 3 3 1 £IRJ-JpaHK:fi9J{t*a3 3 5 $r 

»JC <fc Sft/hEJft f y **t-jftftl= 0 . 3 m milt?* 

HESST^aJ.— 9 3 3 1 OBEJUtf S'^-tttt 
3. 6mm#TPEi:#5o #HJ&7I2J$01J<Z> <fc p 

®tf><£>3 3 3, 3 3 6ti:3fc*. EiSftKSr^LTt^. 
[0177] «3*tt»B«mi 

in 2 5 (a) ti. *mi&BiGiM<o^s, pmm&TF-rw-m 

(4. *^«it»±^lHlfi^ffi<?iJi:t5l?I^UT'fc.5 7)> > EE 
ST^fax-? 2 4 1 W(SW p S:BE^jS2 4 2 C0*SW 



(20)*M2 0 0 3-3 9 6 7 3 (P 2 0 0 3- 3 9 6 7 3 A) 
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Ef7?f i i-?2 4 lOMWptEAtlWJ: 

10 1 7 8] HI 2 614. Eit}M2 4 2 tjEmT^f 1 ^^ 
2 4 1 <Dggtb£l5 2 4 3 immzt&fr&B-tZ&ft) 

10 2 4 1 <D*IW P JC i o T^S^fi c olC i:'ix/c(t 



(W- 2 5 ) Xti W B ^ (W+ 2 6 ) 



20 



[0 1 7 9] itEO^TfffiST^^^a:— $> (DiiLW 
-f-^fe*>. ID2 5 (a) (Oipl;, W p g 

(w-2 6) <o*#srffl8fc-r<t pkee^t*^ x.— ? 
■m.2 4 2 <Diis§g±ira/i5c ti4/«ei\ -ecoyt«6, ibis 

a? 2 4 3 ©*a»tt#»CE«E3t»*#4: LTtS/tixSrt 

[0 18 0] — 1212 5 (b) CO J; 5 1=. W p ^ (W 
+ 2 5) W*#SrfSfc-fJ; 5twJE«T^^=.oi— ^ffiS: 

kSgtbg|3 2 4 3MM24 2 cofiliiilc^l^a^o T 

n. ffi«-rii3»s«±UTfc#»SJD:co*s*#<*fb-*- 

0. 9 (W-2 6) g\V P S (W-2 6) 



(1 1) 



* [0181] u±(dx?\z, tiLwrti&&£.vTi>mm 

3.^1— ir 2 4 1 coi|@W p S:t<: (li) «^#SrgSSi-s 

SrS'hPfiKJilix.* r. t ^T-# . &B-f ;tx(::*t-t-.5 n 
V tt £ «q ± $ -fr -5 r. t tf* *j t # h . 
[0182] Ttfc* U Wp^ (W + 2 6 ) t L TgESbg|5 

titta-rs t co7b>±mizM<p-fz><, st Wp^ (w- 

2 5) o^{rt>. W p *S/h$-r#'5i:PtttJ^^<g;T 
*) . 

f 0 1 8 3] B2 714, nktti^mt^^^^tcom^ 
fc^T*fc-5 (5 = 2 0/xm) «. ico$Sm^5>. ^ 

i#tl)ot 

(1 2) 



30 H 



[0184] &ni&Bmm-ete. j3zm.T?3-*.^—?<D 
&&m^5L-tz>m*tim-ri\m. 5^20 ^ m-cfcofc 

7t«6, WpS-4 6 0 n mtCBS'^L fc (EAtlfiWIj; 5 0 
0 n m) . -r^*P*3. ±20/i m<nitLW-rtlJ)>$££. LT 

[0 18 5] H^lC^WfE^y K^f^LTetttJ^j 
^ (^>^ffi#:^) ©Ifeo^SrSl^fcte*. 6=2 0 

®-rn$rSiS:iz 3 0 /i mW±{cJf 4D$-t!-Tn?(iDi5rfTofc 
SS^Jx/b. oto. it (1 2) co&tt&SStjJE-f-^C ,);{- 



[0 18 6] ^coefi-Tixft 5 

^#t-S/!>5. 77-f > > h-^— ^ SrSipt Lfc— 
T5^^>h*ft^v^«^, ± 1 0-+3 0 (I mm 
40 &.kt£Z>> ^oT. HZffi!)g|5cO*sWptt % JETJ^SWJ: t) 
t>± 1 0~±3 0/imSS'h$<SS«i-5C<t^ig T - 

[0 18 7] 1212 5 (b) <Dilo\Z^ Kt>mm,\V 

^5 0 0// nTC'*>-5WlC^L s W„Sr 5 4 0 /uni;^ 

J&S'lzii. ±20/i mcofiffi-f ix?/>3t& ix i>. mWi& 

ftw (o & it Z'm^Tz&zk. f±mv)m(Dm'> 5 %wt <t 'j^ 
50 $\,*zhA*wmzixtt. tztzi. wntkDmjMktt&fB 
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&i&<Dltib* HI 2 5 (a) <Dffimiztt-<Z) t PttBSb^tf* 

[0188 }*m&ftm&l(D'{>"? 9 J* v YlRM^y K 
«»K*0»»Sftco»4 3. 5X10- 2 V/ 
N, *>J*mof4 1 . Oxi 0 6 kg/m 4 <!rti6 

yKfc* (8) aira; (10) ^)*W=Sr*SLTte9 % 

-t^nsm, 1 9 P i (Vi= 3 o v) % m^mm 

9. 8 /x s Sr»Swt*s-e#fc 0 

[0189] mAMMsm® 

m 2 814. *jStfc*ll8W^y K«JSSr*i-spa5H-e*> 
^<^^ttSr, SE»bSB2 7 3, K8B2 7 

fc5o 

[0 1 9 0] -t-^to*,, lEHT^^^ni— ^ 2 7 1 f4, 
KiiJt 2 7 8 <£> JfcjsfcK «fc 9 8Zffi)SB 2 7 3 £ 5/ Kffi 

2 7 4 <kK#Ht$;h, % lEfflb&R 2 7 3cO^*i4Vh£L^|5# 20 

9 % EEUT i>f j.x-^ 2 7 1 ^IS/nj/ KSB2 7 4C 

[ 0 1 9 1 ] m2 8(0^2 7 6-ea*>Lfci 5 IC, 
Tx*<* btt& 1 ^dff^E^i^2 7 2trJ8^^-r<5JE 
17 ^ fax-^ 2 7 1 £Sx 0 tttf Jg®b^^*4 

-^2 7 1^^ (fflft^ <0»£\ * 30 

'L^e>Knfcffl$^ir#4«lbSB2 7 3^W®«ti-5 0 
feoT, *fttt»tt0j4>J: 51-, M§K)^2 7 Sco^aH- 
r/y yi?»2 7 5SriI^£i--5r ifcj: 9, EEfgT?^ 
^2 7 10*ffl»*Sr*/hftL**s&B»»2 7 3 

[oi9 2] mmz* *mmmm<Dj>?is=.y 

= 3 0 Vt2 3 p 1 (Dffi&ffi&'&Zz tfrX'Zfro 4 

»K*o*»s»cof4 3. 7xio- 2 v/n, >r-*- 

— *>*mo»4 1 . 0 x 1 0 G k z/m*Xh?) % *Hift 
Mffl^y^^x^ I- HE^— 5/ Kt>5t (8) Sl/S 
( 1 0) ©ft#frWfiLTt**o 

[ 0 1 9 3 ] El 2 9 14, v S/SBcO«W b t n£fcfcS$M£ 



(21)^2 0 0 3-3 9 6 7 3 ( P 2 0 0 3 - 3 9 6 7 3 A) 
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!i v i?SBO«W b f4JSB»fflco«W p Kit LT 1/2W 
T, l/4W±icg5^-t-5- i*sH*Lir^ 
[0 19 4] EST^f^x-^ 2 7 1 <Off2#l4, El 2 
8<0£ 9*?K«lcPfi^$ix5 fcCQXJ4*< , @30 
(a) - (d) \Z7F-t£ o [z % a^60^*cSrig^i--5- 
t^pTggx-fe^o o*9, y y s/ v^SB 2 7 5 tmty&b 2 

7 3o*-L^6(itnfcffl^ic:*ft$nT^ixtf, yy y 

5*tt2 7 5^1i/<7 K»2 7 4 0»*ttlr^4fi»* 
> tJbott±<, *7t, 7 / y y ^(2 7 5^@Stl* 

[0 19 5] ^^c. ***J|?fl8«oJ: JE^T^^ 
* 2 7 lCOgBtb^|5 2 7 3 iWffi^y KS5 2 74i 
Zftm-tZ^tte. El7^fax^-^2 7 1^igt 
ttSrff 5±-efc#fiJ-r*« 0 -t-ftfofe, HJ2 5K»Lfc 
J: 5 4E«7^f iX-# 2 4 1 ^«t*tt, iE®bg|5 2 
4 3iM^y K»2 4 4^»«*ixT^4V^fc«>, El 

2 2aVH2 3lcSLftFPC»St«ffi Lfc«*»tt 
^ffiSrffllr^BJ-, B23 (a) , (b) iw^i-®^ 

3 2 9tf*ffi»ffi««KSEAU S^WEST^fax 
— *^S»Sr*fel*-t-SStt^*>5« 4ft-. lE7t;^2 4 2 

[oi9 6] —t^, ^nns^ffiCToj: e>(^ sgsi^^m 

[0 19 7] JE®T^^^^-^2 

112 8st>'ia3 o^^i-j: 

raT-«ffiKA0ISr(Tt\ {&xi^ bxm&]£<D4>? 

[0 19 8] ^l^l^y^^x^ HB»^y K 
t?!4, 12 8{c^i~j: pjc, »9-&5ffi«r^^a3i— 
9 2 7 Kom^y 2 7 7tERLfc c Cix 

f4, fyF77^ h^DX^rlc^g^i-^-y-^ K^^=^>>/ 
<W&SPS:|»ifcU Et7^fax- ^ 2 7 1 (CJSt^j* 
*9— Srfflt fR-t" 5 fc co fc <D X tb Z> 0 
[0 19 9] -t-fcto^ JEttT^^^.^-:^ 271^f 
>- h*nXi"5 <t, HE^T ^ fax — £ 2 7 1 co 

w:**[Rj^»-t-^*nx U-y^-^v) <omfik&'iji 

X. EtT^ax^^ 2 7 1 co^^-tJjDX^fflfT 
(«T, *y--f Kx 7 f 0 -co-^^ Kx 

±1-5,. {-it, ^co-y--r Kaiyf >^comxms£ m 
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#LTl^ 0 o^O, EtT^fax^ 2 7 i const;: 
[0 2 0 0] r<0i;5^ U--f K^sx^^^iifrai* 

Jd, JEIIX:?^^-^ 2 7 1 (DINT XtfS^m^ifto 
TU^ 0 ElT^fax-.^ 2 7 1 (DIM'XKi, qttti 

[0 2 0 1 ] ^r^T-, *3£S£^I§0J<^ HE 

m^v kt-i*. tesicr^i-^jEmr^^n.^-^ 2 7 

1 OFfllrfc .y^— — V2 7 7 &^J5£U ^ElT^ 
^=l=c—$ 2 7 1 19 Bt^DXfjS 2 7 9 cO(@;&5t5f£— 

±rcr)/Emr^^^^— 9 2 7 1 SriBCftft^Jox-f-a 

lt»at5wi:AS-e#fc. Jlftt&Kitt, flE«T*^ 
^-*2 7 1 cD<>gWpCOfit«£± 5 /tm&iTl:M^C 
ir^5-e#3t o _x^r_ v 2 7 7 SrRit^v^T-^^ K 
hJDXbfc»&»r»i, EiT^fax-^ 2 7 7 
co^W p iz|l± 2 0 MniJW±^tfe>o#^«*t7t^i: 
tittti" -5 t. ?%—'<9 — ls2 7 7*K»t4r <bcOg!i 

[0 2 0 2] ±ffifcKC3a*"C % 12 3 1 i^-ri 

ffi^cOEEmr^f 1 ^^--^ 2 3 1 ttWMZhtLm 

t$.<otymmm> 2 3 2 stieru^o -r* 30 

i?*>, ^coJBEmr^^^oi-^ 2 3 1 
®L<n9ymn\^tiLW\stzE£MT?3-=.^— 9 2 3 1 

'<—>2 3 2 k\z±9 % 
Etr^f^x-^ 2 3 1 lw*5l>TtiSl^j*i5?— ft* 

naflk^y K-eii, ^jaajo-ys— 2 

3 2 SrEI 3 lco J: 9 K-ttflfogi: L 40 
[0 2 0 3] iE^S-'^-Vfra/BL-fcJS*. *H 
2 6 ofico-r ^*^^»r*J^T. tfctB^t* A 
fc c . «ftO|E»^y KIB-CW4JtttSrLfcJl**, 

fctfttBSti, /;-M7~y 2 3 2&jflWc±E0Ett 



(22)H§fl2 0 0 3-3 9 6 7 3 (P 2 0 0 3 - 3 9 6 7 3 A) 
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[0204] miiia 

tzmmm4 2 4 vmf^v K&js^-t- 

5=3^ y 5/^4 2 1 , ^PP4 2 8T^t^l*f6l(:^r 
+ y y2^4 2 1 Sr*tt-*-*fc«>co±*aE««4 2 2. ft 
t/, E»8£ft£ LTOE®/H«4 2 4 Sr. ^4 2 9T' 
*+M***rSj*3»iSi-5fc*^«**««4 2 3 Sr^ 

10 [0 2 0 51 -O^yx^HEfi^y Kit yX/U^ 
/*5ftfcffiasffi«JB«4 '2 4 tztfa-tz <fc pic*-* y 
v>4 2 l-blZjfttSiV ±^1E*^4 2 8i^«iiS$n* 
#e>E»Jfl«4 2 4C*tLT>T>^j»SrPtiai-5C i Id 
•tO, — K««4 2 7HJtLTE<»S:t7 5. #: 
EftJB«4 2 4 SrB'J*at*F6l4 2 9 CMl, f¥ 
Sr**aE*rfij4 2 8 KJJftig L^tf* b 

3S-T^ ^{r J: t). E«^«4 2 4 0^a5i-fcfco-CHf* 

[0206] hb**w, *mMxmmcD^>? ke 

»SS«*/Ht*TiBteE»fc?Tt\ Eftttff&t/jirfiKfpH 
co^fiffiSrtro^o ^^9i>^y hE®^* K«c«, _hE 
IS4Hite®ffi0ST^-<^^y Kflf^cotco^^L/c 0 
><zn.n— s -^if *>T>-, ^7^^c0 4fe{Z*HJ;$ 
■frT, 1 fefcfc9 2 6 0(lHco-r ^*^^Sr*i-5-^ h y 

L, E»ffiilsR4 2 4±-e4fe<?5 hSrfiiafcfciir-sr. 
[0 2 0 7] 1 8 p 1 % /J^^^$:W 2pLf2| 

fiiitii 6oodpi. p±tBj^^»f^ iskHz dsajt 

LTEI^^fTofcS^:. A4i^-TX (21 OmmX 2 9 
7mm) (0|lfftSr*?j 5 #cO^T^JB'J-r^ ^ , 
«*T*i^E«i*ftS:*a-e**ri:^*IE**t*:o * 

&w±^{g;<Jnx.bn, ®i&fc<offiATi«i^isrflftE«4' 

[0 2 0 8] JtRCTt IT, /X/UjR6 4fl/feo?«* 

lfi***fftt:ffl[tt 1 Op I 3»«±»-e*)ofcfc*!) % E^fl?^ 
«tt 1 2 0 0 d p i t fc 0 6pl ( tt 

ttuaas-aiii 8 kHziw^/r^Lfco EttJAa&cpa 

tyc^^:, A4t^X (2 1 OmmX 2 9 7mm) CO® 
fitS:E»i-*0{CjKj8 5f><on»BBS:RL3to *^c % 

a h . m m&mttmmBmm t imi-z> t it. 
[0 2 0 9] «±coj:^(z. &%mmm<r>-<>?v=. 

v hE»^OT-*t E»^y Y\ztertz>mh&m<r>=&?& 
SSco/^co ^2. Oxi 0--°mVN(wgJS S J t T t * S fc *?) , ffi 
W»flfK^J«c*iWtt^^«-rJb9, ifc, nj;tts^j.^ 



43 

ME»3S«t?tt, E^y K»c*3rt-S«»5f 

[0 2 10] ftte, *Ht6»ffiOTT-tt. — > K4r=¥+ !/ 

ffl^s/KS:ffii\ ^yKtiltLT, Ett«#0>**» 
& L*** 6E»«rfT 9 ft if. 9J^»«««^*5fiWfi:a 

[0211] ^_h, *JS*««fli:o^tR«Lfc*, 
±E3Ofc»li0yo*rt^lR**ixSfctf!)-t»tt 
±E3Wfc»«i«-Ctt, 

ko**«3». ep^. /x^k mt&to* &mm 

mx&>% 0 

[0 2 12] ±EWfc»««-CH:, EE**0»tt 

»i:afflt«cim5 0 II:, ±E**«»W-C 
14. EE«T*^ai— ORifcfrtt:) lz-p>> 

[0213] ±ESS*»*«-efi 4 EfttUic:* 

>^>?=cy HE»i:l4. E»3K±^O3C^Bfffiftc0E» 
KRRjeSJxSbo-CHtafclrV EftttftttttC 

J*^>M s 7X±lz&&'( & n£ tb L T -< * 7* u ^ m& 

a 9 - ^ & \m 1 1 1> , mmvtm <o * > >- ^ & sc 
[02i.li *mmmmx>m\, >tcx ? spnojBtfws 



(23)5fM2 0 0 3-3 9 6 7 3 ( P 2 0 0 3 - 3 9 6 7 3 A) 
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S d , t rtgncOg d s <t cDtt d x / d 2 £ A t -f 5 4 , 
l^A^ 2 

5 0 oS9, 1EJj1&X&A=J~2 (^1.4) t»*>S*s, X 
= A»-ettA=2, jEA*»TttA-2AT3 (s?1.2) , 

10 ^tB4ftSo 

[0 2 15] ftfc % JKftMa¥Iffi!M*. WW. J¥£ 
J4> *H*6?K*iffl|-eKf^b*:fc(OJr|58^$ix-5r 4f4ft 
<. 2.0X10- 2o ^ : g 1 ^Sc o ^5.5X10- je m s /NcO^# 

[0 2i6] **ws:*offitftiiai»BB«^a6 

(w-f >^ i/=xL y hEft^y K^JBlb*8fett. ±E^ffi^ 
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